Google 



This is a digital copy of a book that was preserved for general ions on library shelves before il was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

Il has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often diflicult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parlies, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the plus We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a b<x>k is in the public domain for users in the United States, that the work is also in the public domain for users in other 

countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means il can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's hooks while helping authors ami publishers reach new audiences. You can search through I lie lull text of this book on I lie web 
at |http : //books . qooqle . com/| 



WHAT COMES FROM WHAT 



Relationships of Animals and Plants 

by 
CHARLES L. ABBOTT 



Published by the Author 

600 Ivy Street, St. Paul, Minn. 

Price One Dollar 



Copyright, 1922, by C. L. Abbott 
(All rights reserved) 



•• • • 

• » • 



• • 



• • • 



,•• 



• • • • ; 
• • • ••: : 



• • • 



. 

. • • •• •• 

: :.•• • • 



• • 



^|3 



INTRODUCTION 



Relationships of animals and plants are determined in three ways: (1) 
By palaeontology, or the succession of fossil forms, the earlier being the 
ancestors of the later; (2) by morphology, or similarities and differences of 
form; (3) by embryology, or the development of the individual from the 
embryo, such development being supposed to recapitulate more or less 
accurately the evolution of the species. 

Where all three methods are available a high degree of certainty may 
be attained. There can be no doubt that birds came from reptiles, for (1) 
palaeontology shows that reptiles preceded birds in point of time and that 
the first birds had reptilian tails and teeth, (2) morphology shows that the 
structure of birds is only a modified form of the reptilian, and (3) em- 
bryology shows that the young bird in its development from the egg passes 
through a reptilian stage. 

By such methods of research the main outlines of evolution have been 
thoroughly established, but within the outlines there is an infinity of detail 
which has never been studied thoroughly, or at all, and of which all that can 
be said is that this probably came from that, though it may turn out that 
it came from something else. . It is certain that birds in general came from 
reptiles, but it is not so certain that canaries came from starlings. Again, 
language must not be interpreted too literally. When it is said that cana- 
ries came from starlings it is meant that they came from the starling 
group. 

All that is attempted in this series of diagrams is to set forth the 
opinions of specialists as they have been gathered, a little here and a little 
there, from technical publications, and in some instances from specialists 
themselves, for whose assistance I am very grateful. 

Scientific names are derived mostly from the Greek and Latin and 
should be pronounced as they are in dictionaries, that is, according to the 
English method of pronouncing Latin (not the Roman method used in 
schools). The acute accent (£) indicates the short, and the grave accent 
( e ) the long sound of the vowel in the accented syllable. In case of 
diphthongs the accent is placed over the second vowel. 

In Latin words there are as many syllables as there are vowels and 

diphthongs — one syllable for each: 

Primates — Pri-ma-teez ( Firsts ) . 

Peristeropodes — Per-is-ter-op-o-deez (Pigeon-footed) . 

Asteroides — As-ter-o-eye-deez (Star-like) . 

Rosales — Ro-za-leez (Rose order). 

Rosaceae — Ro-za-see-ee (Rose family). 

Bovidae — Bo-vi-dee (Ox family). 

Names of families in botany end in -aceae, names of orders in -ales. 
In zoology family names end in -idae; names of orders irregular. An 
order is composed of a group of families, though some have but one, the 
others perhaps being extinct. 
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TIME-TABLE OF THE EARTH 



Rivers constantly carry down mud in solution, depositing it in the 
quiet waters near their mouths, where it settles to the bottom. Even in 
die middle of the ocean there is a gradual accumulation of the remains of 
the life of the sea. In this manner the strata constituting the earth's 
crust have been formed. The deposits of one period, containing remains 
of the life of that period, cover the deposits of a previous period. Esti- 
mating one foot of deposit per century, it is about 25,000,000 .years since 
the beginning of the Cambrian period, at which time three-fourths of the 
evolution that has taken place in the world had already been accomplished. 
Assuming again that evolution proceeds at a fairly uniform rate, it is 
100,000,000 years since the beginning of life on the^earth. In the follow- 
ing table the times relate to the beginnings of the respective periods: 

CENOZOIC 
(2) Quaternary 

Years 

RECENT— Incalculable, but probably 50,000 

PLEISTOCENE (Glacial period) *. 400,t)00 

(1) Tertiary 

PLIOCENE 1,700,000 

MIOCENE 3,100,000 

OLIGOCENE 4,300,000 

EOCENE 6^00,000 

MESOZOIC 

CRETACEOUS (Upper Cretaceous) 8,700,000 

COMANCHEAN (Lower Cretaceous) 10,700,000 

JURASSIC 1L500,000 

TRIASSIC 13,200,000 

PALAEOZOIC 

-PERMIAN , 14,400,000 

CARBONIFEROUS (Pennsylvanian and Mississippian) 17,300,000 

DEVONIAN ::...: 19,500,000 

SILURIAN (Upper Silurian) 21,000 000 

ORDOVICIAN (Lower Silurian) 22 700*000 

CAMBRIAN 25)300,000 

PROTEROZOIC 

KEWEENAWAN 30,300,000 

HURONIAN 33,500,000 

ARCHAEOZOIC 

ARCHAEAN (Laurentian, etc.) 100,000,000 
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iASpiO-. 
MYCETES 
mushroom 
puffball 




RHODOPHYCEAE 
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- .JJYCETES 
yeast- .... _ _ 
mold 
mildew 
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CYANOPHYCEAE 



SPIRIL- 
LACEAE 
Vibrio 
Spirillum 



BACTERlfiCEAE 
Erythrobac Joins 

Chromobact&rium 
Erwlnia 
Zo'pfius 
Proteus 
Bacterium 
Lactobacillus 
Haemophilus 
Pasteure'lla 

^itro 



ACTINO- 
MYCETACEAE 
Actinobaci'llus 
Leptotri'chia 
Erysipe'lothrix 

MYGO- 
BACTERIACEAE 
Mycobacterium 
Fusifc'rrais 
Pfeiffere'lla 



MYXOBAC- 
TERIALES 



bacillXceae 

Bacillus 
Clostridium 

PSEUDO- 
MONADACEAE 



feaoter 



iaceae 



flageliAta 
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SPIRQ- 
CHAETALES 



CHLAMYDQ- 

BACTERIALES 

Thiothrix 

BeggiatcJa 

Crencthrix 



AZOTOBACTEREAE 

Rhizdbiura 

Azotoba'cter 



NITROBACTEBEAE 

Nitroba'oter 

Nitromonas 

AcetobsTcter 

Carboxydomqnas 

Methanomdnes 

Hydrogenomonas 



y COCClCEAB 
\f Mierooo'c.cus 
\ Saroina 
\.Rhodoco'ccus 
^/Diplococcus 
J Leucono'stoc 
V St re pt dco'c ous 
. \J3taphyloeo'ccua 
'-—Neisseria 



WHAT? 



Diagram 1. BACTERIA (Little rods), as the causes of disease, are 
popularly known as "germs" and "microbes." Many are in the form of 
little rods, often provided with flagella (whips), some are globular and 
known as cocci (pronounced cock-eye), which means berries, and some are 
in chains (Streptococci), or bunches of grapes (Staphylococci). All are very 
minute, and some are so small that a million could stand on the head of a 
pin without touching one another. Even the giant bacterium, Hillhousia 
mirabilis, is invisible to the naked eye. 

One group of bacteria, set apart from all the rest by their ability to 
live on inorganic matter, are regarded as the lowest known forms of life. 
As higher forms developed the higher could eat the lower and the lower 
could prey on the higher, but the very first must have lived on inorganic 
matter. 

At the bottom of the known forms of life stands Hydrogenomonas pan- 
totropha (All-nourishing hydrogen unit), which is capable of securing 
growth energy by the oxidation of hydrogen, the name implying that it is 
the foundation of all life, which is probably not quite true, since, theo- 
iretically, there must have been forms still lower. 



From this first group of bacteria probably came Rhizobium legumi- 
nosarum (Living on roots of legumes), which fixes nitrogen on the roots 
of clover and alfalfa, enriching the soil. 

Other groups of bacteria are degenerate forms of algae, fungi, and pro- 
tozoa. After advancing to the flagellate and algae stages they lost what 
they had gained and fell back into their old class, but on account of their 
experiences on the way they could never be the same kind of bacteria they 
were before. It is only these degenerate bacteria that produce diseases. 
And not all of these, for many are harmless and even beneficial to man. 

Actinomy cetales . 

Actinomyces bovis — causes lumpjaw in cattle. 

Actinomyces scabies — potato scab. 

Mycobacterium tuberculosis — tuberculosis. 

Corynebacterium diphtheriae (Klebs-Loeffler bacillus) — diphtheria. 

Pfeifferella mallei — glanders. 

Spirillaceae. 

Vibrio comma — Asiatic cholera. 

Bacteriaceae. 

Erwinia amylovora — pear blight. 

Erwinia solanacearum — brown rot of tomato, egg plant, and potato. 

Bacterium coli — in human intestines, but probably harmless. 

Bacterium cholera-suis and B. suipestifer — hog cholera and swine plague 

(relationships obscure). 
Bacterium dysenteriae — bacterial dysentery (the other kind being caused 

by an amoeba). 
Bacterium typhosum— typhoid fever. 
Lactobacillus — sours milk. 

Haemophilus influenzae — influenza ("grip," "flu"). 
Haemophilus pertussis— whooping cough. 
Pasteurella cholera-gallinarum — chicken cholera. 
PasteuTella pestis — bubonic plague ("black death" of the Middle Ages). 

Bacillaceae. 

Bacillus anthracis — anthrax or splenic fever. 

Clostridium tetani — lockjaw. 

Clostridium feseri — symptomatic anthrax in cattle and sheep. 

Pseudomonadaceae. 

Pseudomonas campestris — black rot of cabbage. 

Coccaceae. 
Diplococcus pneumoniae — pneumonia. 
Streptococcus erysipelatos — erysipelas. 

Staphylococcus pyogenes aureus — abscesses, pustules, and boils. 
Neisseria gonorrhoeae — gonorrhoea. 
Micrococcus meningitidis— cerebro-spinal meningitis. 

Chlamydobacteriales. 

Crenothrix polyspora — imparts bad taste to water in ponds and reservoirs 

and chokes tubular wells with deposits of iron. 
Thiothrix nivea — in hot sulphur springs. 
Beggiatoa alba — in hot sulphur springs. 

Spirochaetales. 
Spirochaeta obermeieri — relapsing fever. 

Bacteria are also the oldest known form of life, fossil bacteria having 
been discovered in the Laurentian rocks of Montana of the estimated age 
of over 33,000,000 years. 

An English bishop suggests that the demons that were cast out in 
New Testament times, whose name was "Legion" (Mark v. 9; Luke viii. 
30), were bacteria, but strangely omits to explain how plants learned to 
talk Greek! 




Diagram 2. FLAGELLATA (With whips). These organisms, which 
are provided with one or more whips or flagella, are claimed by botanists 
to be plants and by zoologists to be animals, and so the best that can be 
done is to let both have them. 

CYANOPHYCEAE (Blue-green algae) are not always blue-green. 
The beautiful colors of the geyser region of Yellowstone Park are pro- 
duced by various species of Cyanophyceae. Trichodesmium erythraeum^ 
(Red hair-bundle), a floating species, gives color and name to the Red Sea. 1 

Star jelly or witches' butter, found on damp ground, consists of colonies 
of Nostoc. 

Oseillatoria grows as slender filaments in hot springs and has a re- 
markable vibratory movement. 

Rivjjjaria and Calothrix grow in streams. 

Anabaena causes a pig-pen odor in reservoirs. 

CHLOROPHYCEAE (Green algae) fall into several groups accoiding 
to the whips or "poles"— 4he Isokontae (Equal poles) the Heterokontae 
(Different poles), the Stephanokontae (Crown poles), and the Akontae 
(Without poles). One of the most curious forms is "red snow," the rounded 
resting cells of Chlamydomonas nivalis, which sometimes covers large 
patches of true snow in the arctic regions. 



Protococcus viridis is the most abundant of all algae, giving a green 
color to the north or moist sides of the trunks of trees and to walls and 
fences. 

- Volvox ? the globe animalcule, is a globular colony 1 of individuals each 
provided with an eye and two "equal poles." The colony, consisting of a 
large number of individuals, rolls about in pond water as they all wag 
their poles, and yet the entire colony is only 1-50 of an inch in diameter. 
Despite the eyes and the active poles, Volvox is now regarded as a colony 
of plants. 

Many of these lowly forms are in fact part animal and part plant. 
They were first plants (Nitrobacteria), then, as the animal method of 
nutrition began to preponderate they became animals, and where the 
vegetable method of nutrition overtook the animal they became plants 
again. Haeckel does not allow that these one-celled organisms are either 
plants or animals, but says they are Protista (Very first), the ancestors 
of plants and animals, not having yet become either, and there is much to 
be said in favor of this view. 

RHODOPHYCEAE "(Red algae) are seaweeds and include many beau- 
tiful forms. 

PHAEOPHYCEAE (Brown algae). These also are seaweeds and in- 
clude the gulfweed, of which there is a vast accumulation called the "Sar- 
?'asso Sea" in the middle of the Atlantic, and "kelp," used in the manu- 
acture of iodine and as a fertilizer. 

PROTOZOA (First animals). Amoeba proteus, a favorite object of 
study with the microscope in schools, has lost the flagella of its ancestors. 
As the amoebae acquired the habit of growing shells they became Fora- 
minifera (of which Globigerina and the money stone of which the pyramids 
are built are examples), Heliozoa (Sun animals), and Radiolaria, a con- 
stituent part of the Atlantic ooze. 

Some of these forms degenerated into parasites such as that which 
produces malaria. Trypanosoma gambiense is the parasite that produces 
the sleeping sickness in Africa. 

Mycetozoa (Fungus animals), regarded by many as plants and called 
Myxomycetes (Slime fungi), are probably degenerate Flagellates. One 
species, Fuligo septiea, forms yellowish cakes on tan-heaps, and is called 
"flowers of tan." 

Noctiluca is phosphorescent and sometimes lights the sea at night. 

Euglena viridis forms colonies in water or wet places, each individual 
having one flagellum and a bright red eye. 
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Diagram 3. PTERIDOPHYTA (Fern plants), etc. Mosses and the 
Hepaticae (Liverworts) sprang from the green algae, and the lyeopods, 
horsetails, and ferns from the liverworts. 

At the top of the ferns is the Polypcdy family, which emhraces many 
of the most familiar species, as the sword (or Boston) fern whose long 
fronds are seen in many windows, and the beautiful little maidenhair. 

Ferns reproduce themselves by means of spores, almost invisible to the 
eye, which grow in little covered bunches forming the dots that sometimes 
appear on the under side of the fronds. In the maidenhair and some others 
the dots appear at the turned-over edges of the frond. 

Male ferns and lady ferns are so named from an erroneous opinion of 
the ancients. The powdered root of the male fern has been used as a 
remedy for tapeworms. 




SELAGINELLACEAE LEPIDODENDRACEAB 



PRIMOFILICES 



Diagram 4. GYMNOSPERMAE (Naked-seeded). Gymnosperms were 
the first plants to produce seeds. Before that plants produced only spores, 
which are somewhat of the nature of detached buds. Then they produced 
two kinds of spores — megaspores (big spores) and microspores (little 
spores). It is the union of a little spore with a big one that produces a 
seed. In the perfect flower the big spore is where the seed is afterward 
found, and the little spores are the pollen grains. Unless the big spore is 
fertilized by a pollen grain it will not devolop into a seed. 

Ferns now produce only spores, but one branch of the ancient ferns, 
the Pteridospermae (Seed-ferns), acquired the habit of producing seeds, 
and are therefore classed with the Gymnosperms. Two branches of the 
Lycopods also crossed the line and became seed-bearing plants. 

Seeds are either naked (Gymnosperms) or clothed (Angiosperms), and 
the naked ones came first; clothes being a later development. 

The big trees of California are lemnants of an ancient stock — the 
ancestors of the cypresses and cedars — that lingers on in that state. 
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^resedXceae 

mignonette 



■$> DI CENTRA 
bleeding heart 



NEPENTHACEAE 
pitcher plant 

SARRACENIACEAE 
pitcher plant 



CABOMBACEAE 
Washington 
grass 



I 



CERATOPHYLLACEAE 
hornwort 



^anuncula^es (Ranales) 



LEITNERIACEAE 
corkwood 



magnollaceae 

umbrella tree 
cucumber tree 
tulip tree 
sweet bay 
magnolia 



ANONACEAE 
bustard apple 
papaw 




MYRISTICACEAE 
nutmeg 



> HAMAMELIDACEAE 



MONIMIACEAE ^ LAURACEAE 



Angiospe'rmae 



1 



CANELLACEAE 



alligator pear 
sassafras 
bay 



BENNETT I TALES 



Diagram 5. ANGIOSPERMAE (Clothed seeds). When the naked 
seeds of the Gymnosperms clothed themselves with skins or otherwise they 
became Angiosperms. At the bottom of the Angiosperms stands the Mag- 
nolia family, containing a number of remarkable trees, one of which, the 
tulip tree, otherwise known as the yellow poplar or whitewood, with flowers 
resembling the tulip, grows to be six feet in diameter. All of the family 
have a cone-like fruit the form of which . is^HHJited from the Gymno- 
sperms (though this point is disputed). ^^VRPqF 

The buttercup family is a large and important' one> «$d some make it 
ancestral also to the water lilies and the Araceae. 

The water lilies branched chi£ in three directions, one branch leading 
to the Washington grass (a beautiful aquarium plant), another to the 
curious pitcher plants culminating in Nepenthes (Sorrow- remover), which 
Linnaeus said would remove the sorrow of any botanist who would contem- 
plate its wonderful structure, and another to the poppy family. 

The poppies lead to the fumitory, and the fumitory to the bleeding 
heart and Dutchman's breeches, and also in another direction to the Cab- 
bage family, and at the end of that line comes the mignonette. 
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Mar ant a 




BASiTONAE ^ ACR^TONAE 



Himantoglo'ssum 
Habenaria 
Cfrchis 



LOMANDRACEAE' 



dragon-tree 
Cordyline 



pineapple 



- century plant 
sisal , 



PLEONANDRAE 



Dasylirion 4~ yucca 




Agapanthus 
garlic 
onion 




(DI/6.DRAE) \^tt? 

.dy.'s- slipper Wni'l 



Odont ogle's sum 
Corallorhiza 
Phalaeno'psis 
Epide'ndrum 
Spiranthes 
Tipularia 
Stanhdpea 
Onci'dium 
Cefttleya 
' la 



hyacinth 
tulip 
lily 




HemerooaT-lis 

a'sphodel 

Punkia 

aloe 



AMARYLLIDACEAE 
Pancratium 
Amaryllis 
Narcissus 
Leucojum 
Euchari s 
tuberose 
Cr£num 



tree lily 

star grass 

J* 

redroot 



bur -reed 

cat-tair 'P 

^ / palm 

screw pine ^l 

* , / 

Cyc-lanthus 

skunk cabbage 
cella lily 

AnthuYium 

Caladium 

calamus 

Jack- 
in-the - 
pulpit 

duckweed 



yam 

t 

smilax 

CONVALLA^IACfeAE 
lily of the valley 
Solomon's seal 
Mai ant he mum 
asparagus 
trillium 



.MELANTHIACEAE 
bunch flower 
Narth^ciura 
Gloriosa 

bellwort 
saffron 



/ blue -eyed 
/ .grass 
© y> iris 

■o /• gladiolus 
% I corn lily 
*-* /^\Preesia 

crocus 




^najadXceae 

pondweed 

wd(ter hyacinth \ 
pickerel weed \ 

4 t ^ 

spader wort 
dayf lower ^~ 



wild celery 
frogbit 




eelgrass 

t 

arrow grass 

water plantain 
arrowhe ad 

*-, 

RANUNCULACEAE 



PRORAMALES 

Diagram 6. MONOCOTYLEDONES (Single seed-leaved). A large 
group of plants, as the grasses, lilies, palms, and many water plants, in 
sprouting send up a single seed-leaf, while others, the Dicotyledones, send 
up two. Probably the monocots came from the dicots by suppression of 
one seed-leaf, or by the delay of one which comes up later, making the 
leaves alternate instead of opposite. Many of the dicots in fact become 
alternate-leaved as the plant grows. 

The relationships of the Arales and the Alismatales are obscure, and 
there is much difference of opinion. 

LILIALES (Lily order). To the Lily family belong not only the lily, 
but also the tulip and hyacinth, which are very near relatives, and the 
asphodel, onion, yucca, and dragon-tree, a celebrated specimen of which in 
the Canary Islands was believed to be 5,000 years old when blown down in 
1868. 

Asparagus, though so different in appearance, goes with the lily of the 
valley, as witnessed by the flowers. Asparagus is a desert plant which to 
save water" has dispensed with its leaves. The greenhouse plant called 
"smilax" is an asparagus that after getting rid of its leaves needed them 
again, but found it easier to develop false leaves (cladophylls) than to 
restore the old ones. The true smilax, however, is the greenbrier, which 
stands for the ancestor of the yam. 
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ZEA 

OOTO 

EUCHLAENA 
teosinte 

,1 

"^RIPSACUM 
gama grass 

1 



cbix 

Job's-tears 




PAflfCEAE 
pigeon grass 
jo int. grass 
Pennise'tum 
bur grass 
foxtail 
millet 



AGROST^DEAE 
meadow foxtail 
mountain rice 
feather grass 
velvet grass 
millet grass 
beach grass 
reed grass 
wool grass 
blue Joint 
drop seed 
timothy 
redtop 



CHLOR^DEAE 
Bermuda grass 
buffalo grass 
finger grass* 
• grrfma grass 
marsh grass 
yard grass 
cord grass 



AHDROPOGONEAE 
Johnson grass 
beard grass 
broom corn 
sugar cane 



ORYZBAE 
rice cut -grass 
rice 




CYPERACEAE 
umbrella plant 
papyrus plant 
sedge 



PHALAR1DEAE 

can,ary grass 

vernal grass 

holy grass 



BAMBUSEAE 
fishing-pole 
bamboo 




AVENEAE 
oat grass 
oats 



HORDEAE 
squirrel grass 
quack grass 
barley 
darnel 
wheat 
rye 



\ FESTUCEAE 
Kentucky blue -grass 
crested dog's-tail 
orchard grass ' 
quaking grass 
pampas grass 
fescue grass 
manna grass 
.raelic grass 
wire grass 
che s s 
reed 



■Poales 



JUNCACEAE 

Diagram 7. POALES (Grass order). Botanists have had great diffi- 
culty with the grass family (Poaceae). For a long time the corn tribe 
was regarded as the lowest and placed^at the bottom, with the bamboos 
at the top, but now the scheme has been reversed, with the bamboos at the 
bottom and the corn tribe at the top. Indian corn and Job's-tears took 
different directions, and it is difficult to decide which actually stands at 
the top of all the grasses. 

Grains of corn grow on a cob which is formed by the union of a num- 
ber of spikes, each spike carrying two rows of corn; and so an ear of corn 
always has an even number of rows — twice the number of spikes that 
.make up the cob. In Job's-tears the grains do not grow on cobs, nor even 
in spikes, but singly, and not being crowded together are not flattened, but 
beacUshaped, and are often strung and worn as beads. 

Each grain of corn has a long thread of silk, these silks being the 
stigmas of the corn flower which must be fertilized by the pollen that falls 
down from the tassel. The silks and tassel which formerly grew together 
in the same flower are now separated, with the tassel above the silks, that 
the pollen may the more readily fall upon the silks. 

Sometimes the cornstalk forgets itself and attempts to produce ears 
of corn in the old way at the top. 

13 



VICJEAE <- HEDYSAREAE 



telegraph plant 
peanut 

t 

PSORALEAE 
lead plant 
Psoralea 

TRIPOLiEAE 
alfalfa 
clover 




PHASEQLEAE 

hog peanut 

bean 

GAL&GEAE 

indigo plant 

ground plum 

licorice 

Wistaria 

locust 



GEMSTEAE 
rattle box 
lupine 



^ 



CAESALPINACEAE 

Kentucky coffee -tree 

honey locust 

Judas tree 

cassia 

MIMOSACEAE 
sensitive plant 
sensitive brier 

silk tree 
acacia 

CfiRYSOBALANACEAE 
coco plain 



GROSSULARlAcEAE 
» gooseberry 
currant 

G /mock orange 
/ saxifrage 

CRASSULACEAE / ^til^f 
hen-and-chickens ("spiraea"} 
st one crop 



t 






£1 ' 

/ 7 

r / aprii 
plum 



almond 

T 

peach 



cherry 



RANUNCULACEAE 



Diagram 8. ROSALES (Rose order). The 11 principal families of 
this order produce many of the most valuable fruits, field crops, and flowers. 

Roses were apparently developed from the Buttercup family (some say 
from the Tea family), and apples from the roses; the seed-ball of the 
rose, or something very like it, being converted into an apple. 

The plum, on the other hand, is merely a seed that outgrew its fel- 
lows, gathered flesh, and became a fruit with a pit. This explains why 
apples have a blossom end while plums do not. When the plum wrinkled 
its seed and grew fuzzy it was an apricot or peach, and when the peach 
hardened its flesh it was an almond. 

To make the raspberry and blackberry all the seeds gathered flesh. 

To make the strawberry the tcrus (bottom of the flower) became 
swollen and pulpy, with the seeds embedded in the surface. 

The Judas tree or redbud is the one on which Judas is said to have 
hanged himself. 

The Astilbe is often miscalled "Spiraea"; the true Spiraea being the 
bridal wreath. 

The telegraph plant has ^he curious habit of wagging its side leaflets 
on warm days. 
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PELECYPHORA 

MELOCXCTUS 
melon cactus 

CEPHALOCEREUS 

PILOCEREUS 
BCHIHOCEREUS 
ECHINdPSIS 



LEUCHTENBERGIA 



PHYLL0CACTU3 
queen cactus 



MAMILLARIA 
(CACTUS) 

nipple cactus 

T 

ECHINOCACTUS 

.\* . 

night blooming cereus 
*■** giant cactus 

OPulfTIA . C°* 

prickly pear 




EPIPHYLLUM 
Christinas cactus 



PFE^PFERA 








.♦ e 



PERESKIA 
BarbMdoes g 



JUGLANDACEAE 
butternut 
S hickory 
walnut 
pecan 

a. 

CO v 

SAPINDACEAE- 



HARIOTA 

,t 

RHIPSALI3 
mistletoe cactus 



FAGACEAE 
chestnut 
beech 
oak 



balloon vine 
soapberry 



•toj 



ARISTOLOCHIACEAE 
Dutchman '8 pipe 
blrthwort 



RAFFLESlJfccBAB 
giant flower 




BETULACEAE 
birch 
alder 
hazel 



ERAC 



■> ACERACEAE 
box elder 
maple 



VITA*CEAE 
Virginia creeper 
grape 



/RRAMNACEAE 
buckthorn 



ONAGRACEAE 
evening primrose 
fuchsia 
Godetla 
Clrfrkla 



MYRTACEAE 

Eucalyptus 

allspice 

pimento 

myrtle 
clove 



PUNICACEAE 
pome granite 



!eI «stra*i 



SANTALACEAE 
sandalwood 

mistletoe 



e s — 




LYTHRACEAE 
purple loosestrife 
crape myrtle ^r 



ARALIACEAE -A APIACEAE 

wild sarsaparilla I parsnip 

Hercules' club caraway 

English ivy celery 

ginseng carrot 

/ 

CORNACEAE- 
dogwood 7~~~^ RUBIALES 




§AXIFRAGi 



Diagram 9. CELASTR^LES, etc. The orders shown here probably 
came from the saxifrages. Mistletoe comes from the Sandalwood family, 
grapes from buckthorns, oaks and beeches from the Birch family, and the 
Maple family may be ancestral to the Birch and Walnut families, though the 
matter is in doubt. 

A species of evening primrose, transplanted from a poor to a rich soil, 
suddenly developed from its seed several new species, furnishing De Vries 
with his theory of evolution by mutation. 

Rafflesia arnoldi, of the East Indies, produces the largest flower that 
grows, being three feet in diameter and weighing fifteen pounds. It is a 
parasite growing on the stems and roots of Cissus vines, from which it 
derives its nutriment. It has no stem, no branches, no leaves — nothing but 
rootlets to suck the juices from the vine — and the flower, which begins as 
a little knob, grows to resemble an immense cabbage before it opens into 
a flower. 

Cactuses come from the Barbadoes gooseberry, which, however, is not 
a true gooseberry, and its origin is doubtful. 
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Diagram 10. HYPEEICALES, etc. From the Tea family have been 
developed, directly or indirectly, the wax-flowers, St. John'a-wort, the rock 
rose, and the Indian plum. The passion flower, in which the Spanish dis- 
coverers thought they could see all the emblems of the crucifixion, prob- 
ably came from the Flacourts, as also the pansies and violets. Garden 
pansies have been developed from a wild violet (Viola tricolor). 

Willows are degenerate poplars, and poplars are degenerate Flacourts, 
or, perhaps, degenerate tamarisks. 

The hop and hemp of the Mulberry family lead to the nettles. 

The Spurge family, which produces the beautiful Poinsettia, is difficult 
to place. 

The amaranths take their name from the mythological Bower that 
never fades. The colored bracts of the globe amaranth, cockscomb, and 
other species resemble flowers and hold their own for a long time, and are 
used for winter bouquets. 



MENTHACEAE <- 
(LABIATAE) 
dragonhead 
Physost£gia 
ground dvy 
horserr.int 
skullcap 
catnip 
thyme 
mint 
sage 



CUSCUTACEAE 
dodder 



— VEPBENACEAE 
verbena 
vervain 

1\ 

BORAGINACEAE 

forget-me-not 

heliotrope 

comf rey. t 

bugloss ' 



GESNERIACEAE 
Gloxinia 



PINGUICULACEAE 
biadderwort 
butterwort 
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GLOBULARIACEAE ^--SCTMTOLARIACEAE 
.glob, daisy S%£?n£? 



ACA5THACEAE 

lAphalahdra 

Acanthus 

Justloia 

many root 



CONVOLVULACEAJto 



OROBANCHACEAE 
broom rtipe 



morning glory^^v 
sweet potato ^^ 



cypress vine 



SOLANACEAE 



ground cherry 
Jimson weed 
nightshade 
tobacco 
tomato 
potato 




turtle head 
pentstemon 
snapdragon 
louse wort 
veronica 
foxglove 
mullein 




BIGNONIACEAE 
trumpet creeper 
catalpa 



PEDALrHCEAE 
sesame 

*\ 

/MARTYNIACEAE 
unicorn plant 




CALYCERACEAE 



VACCINIACEAE 
huckleberry 

cranberry 

snowberry 
bilberry 

ERICACEAE 
rhodode'ndron 
arbutus f^ 

^CLETHRACEAE 
white alder 



PYROLACEAE 

wintergreen 

pipsi'ssiwa 



azalea 
heath 



t. 



-Metachlamydeae (Syrapei 



talae)-^ 



STYRACACEAE 
snowdrop tree 
storax 

SIMPLOCACEAE 
sweetleaf 

t 

EBENACEAE 

persimmon 

ebony 

SAPOTACEAE 
gutta-percha 
eapodilla 



>*. 



primulAceae 

shooting star 
yellow loosestrife 
rconeywort 
pimpernel 
cyclamen 
Drlmrose 




LOBELIA*CEAE 
lobelia 



CAMPANULACEAE . 
Canterbury bell 
Platycddon 
harebell 



CD 



* *: 

GERANIALES 



X 



PLUMBAGINACEAE 
sea lavender 
Stat Ice 



valerian 



DIPSACACEAE 
Scabiosa 
teasel 
* 

CAPRI POLIACEAE 
honeysuckle 
twinf lower 
snowbal 1 
elder 

t 

RUBIACEAE 
Pervuvian bark 

madder, 
col 
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KYPERICALES CARYOPHYLLAlES 



Diagram 11. POLEMONIALES, etc. The orders shown here belong 
to the Sympetalae (Petals united), the petals of their ancestors being 
united to form a tubular or bell-shaped flower. The seams where the 
petals were united may still be seen in many flowers, as the morning glory. 

Flowers with separate petals belong to the Archichlamydeae (Primi- 
tively clothed), and those with united petals to the Sympetalae, which is 
another name for Metachlamydeae (After-clothed, i. e., dressed in later 
style), the latter having been developed from the former. The flowers 
that dress in this new fashion are included in this diagram and the next. 

The sweet potato ccmes from the morning glory, and so does the 
dodder that twists itself around other plants. 
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globe 
thistle 



Xeran- 
themum 



blazing 
star 



floss 
flower 



sagebrush camomile 
wormwood dog fennel 

T 



burdock 

artichoke 
bull thistle 
cotton thistle 
blessed thistle 
Canada thistle 

t 

bachelor's 
button 



/ 



\ 



yarrow 



tansy 

Matricaria 

Parthenium Chrysanthemum 

t Shasta daisy 
feverfew 
Melampodium 



ox- 
eye 



/ 



English 
/p daisy 
I £_?*" Swan River 
daisy 

goldenrod 



bone set 

Conyza 

Erigeron 
Aster gum plant 




I bane 

* \r 

elecampane 



t 



golden glow 
Black-eyed 
Siegesbeckia S usan 

A 

sunflower 



Dahlia cosmos 

Spanish needle 
beggar tick 
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Coreopsis ^r 
oalliopsis 



Spilanthes 



zinnia 



Galllardia 



K 




S E N E C I 
groundsel 
ragwort 
cineraria 



golden 
thistle 



dandelion 
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lettuce -^hawkweed 



Arnica 






sneezeweed 



marigold 




© 
at 
© 
o 
ot 

•H 

u 
o 

o 

o 



chicory 



Stoke sia 



elephant's 
foot 



Arctotis 



pot marigold 
Dimorphothe ca 



LOBELIACEAE 



Aste rales 

Diagram 12. ASTERALES (Aster order). In the Cretaceous period, 
some 6,000,000 years ago, at. the time when the Andes Mountains were 
elevated above the sea, one section of the Lobelia family spread over the 
newly-made land and under the new conditions there prevailing was trans- 
formed into the genus Senecio, the beginning of the Aster family, now the 
largest and most highly developed family of plants. 

While still in the Andes some Senecios became cudweeds, and some 
became Spilanthes (spot flowers), and in Brazil some Senecios became iron- 
weeds. Some spot flowers, reaching Mexico, became sunflowers, and others, 
coreopses. In the United States seme Senecios became goldenrods, and 
some goldenrods became asters. Some asters, working back to Mexico, 
became Erigerons, while others, going on to Brazil, became bonesets. Some 
Senecios, reaching Alaska, crossed over to Asia; elecampane being de- 
veloped in Asia, bachelor's buttons, thistles, lettuce, chrysanthemums, and 
yarrow in the Mediterranean region, and Helichrysums and pot marigolds 
in Africa. 

Dandelions come from lettuce. A lettuce plant in flower or seed looks 
like a family of little dandelions. 

Bachelors buttons are the beginning of the thistles. 

The dahlia and cosmos come from the coreopsis, the Gaillardia and 
Marigold from sneezeweed, and the English daisy from the goldenrod. 
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LITHISTIDA 
De smanthus 



ASTROMONAXONELLIDA 



SIGMATOMONAXONELLIDA 
lire ad- crumb sponge 
fresh -water sponge 
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PSEUDOCERATOSA 
mermaid's glove 



SPONGIIDAE 
sheep's wool sponge 
horse sponge 
bath sponge 



SPONGELIIDAE 
Sponge lia 
Aplysina 



s 



APLYSILLIDAE 
Darwine'lla 
Aplysilla 
Dendrj'lla 



HETEROCOELA 
Grantia 



HOMOCOE^LA 
Leucosole'nia 
Clathrina 
Ascetta 



CHOANOFLAGELLATA 



Sponglda (Porifera, Paraz3a)J 



Diagram 13. SPONGIDA (Sponges). The most primitive of existing 
sponges being of the olynthian (fig-like) form, the hypothetical first sponge 
has been named Protolynthus (First fig). Most sponges have skeletons 
composed of spicules (little spikes), and those long Greek names describe 
for the most part the shapes of the spicules. The Calcarea have chalk 
skeletons, the Euceratosa, horny, fibrous skeletons, and all the rest above 
the Myxospongia (Slime sponges) which continue to get along as their 
ancestors did, without any, of silica or stone, which sometimes resembles 
spun glass. 

Venus' flower basket (Euplectella aspergillum), the most beautiful of 
the glass sponges, comes from the Philippines. 

The boring sponge (Cliona celata) bores small holes in rocks and in 
the shells of oysters and clams. The limestone rocks on the Dalmatian 
coast are riddled for hundreds of miles with the holes of the boring sponge. 

Neptune's cup (Poterion amphitritae), the largest sponge, four feet 
high and three feet across, grows in the Pacific. The name means Amphi- 
trite's cup; but as Amphitrite was Neptune's wife, the cup may have been 
community property. 
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CRINO^DEA 
stone lily 



CESTODA 
tapeworm 

4 
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Cfl 
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DIGENETICA \ tj 

fluke \ n> 

MONOGENETICA\ & 

fish paras it e\ » 



BLASTOIDEA 
(ext. ) 

CYSTOIDEA 
(ext. ) 



ECHINOIDEA 
sea urchin 
8 and dollar 

STELLIPQPMIA 

brittle star 

starfish ^ 



HOLOTHUROIDEA 
se a cucumber 
t re pang 



TURBELLARIA 
Rhabdocoe*la 



TROCHELMINTHES 
(ROTTER A) 
wheel animalcule 



MOLLUSCOIDEA 
Brachio'poda 
Polyzoa (Bry- 
ozoa) 




> EDRIOASTEROIDEA- 
(ext • ) 



SIPHONOPHORA 
Portuguese 
man-of-war 



CTBNdPHORA 
Venus' girdle 

±_ 

NARCOMEDUSAE 
Cunina 

TRACHYMEDU3AE 
Olifnclias 



HYDROCORALLISA 
"millepore 

GRAPTOLITO^DEA 
(ext.) 



xt.) * 
inae) 1 



. HTORULA 
(hypothetical) 

—4c 



Hydro idea ( Leptolinae 

ANTHOMED&SAE 
(OYMNOBLjfeTEA) 
Hydractlnla 



Tubular! a 



LEPTOMEDu*SAE 

(CALYPTOBLA'STEA) 

Sertularia 



CILIATA' 



Diagram 14. COELENTERATA (Gut-hollowed) are derived from a 
hypothetical "hydrula" (little hydra) which is placed next to the Ciliata 
to be the ancestor of higher forms of life. Though no "hydrula" has been 
discovered, its former existence is inferred from the embryology of coelen- 
terates, which begin with a hydrula stage. 

Among the most advanced coelenterates are the Venus' girdle, phos- 
phorescent at night, the Portuguese man-of-war, and sea-anemones, the 
latter having been fed until they learned to know when food was being 
offered them, and to reach out for it. 

PLATYHELMINTHES (Flat worms) are not all flat, the tapeworm 
from which they are named being an extreme form. The Turbellaria and 
Nemertinea are important as probably in the line of development of higher 
animals. 

ECHINODERMATA (With hedgehog skins). This name alludes to 
the spines of the starfishes, sea-urchins, and sea-cucumbers. Brittle stars, 
when caught, cast off their arms and break them into small pieces. __ 
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Diagram 15. ANNELIDA (Worms). The common earthworm is a 
degenerate, having lost its legs. 

ARAGHNIDA. This .word means spiders, but the term covers also the 
ancestors of the spiders — the Solpugida, the scorpions, the king crabs, and 
the trilobites. The latter, so abundant in the Cambrian period, are an- 
cestral also to the shrimps, lobsters, and crabs, and possibly to the insects. 

CRUSTACEA (Incrusted). The phyllopods (leaf-footed) lead the way 
to shrimps, lobsters, and crabs, the short-tailed crabs coming from the 
long-tailed lobsters. 

Barnacles are degenerate phyllopods. Darwin's book on the subject, 
which the reviewers said would make him famous, has almost been for- 
gotten in the glory of his later works. 

Daddy longlegs are degenerate spiders of the lowest group, and the 
mites and ticks are degenerate daddy longlegs. 



SELENOPIDAE 

HETEROPdDIDAE 
banana spider 

b 

THOMISIDAE 
crab spider 



/ttidae 

jumping 
spider 



OXYOPIDAE 



MIMETIDAE 
cannibal 
spider 



1 

ARGY^PIDAE 
(EPE^RIDAE) 
garden 
« spider 
. silk spider 



THERIDIIDAE 
house spider 






*«** 



LINYPHIIDAE 
hammock 

spider 
blind 
spider 




SOLPUGIDA 



Diagram 16. ARANEIDA (Spider order). The lowest spider (Liphis- 
tius) retains the segmented abdomen of its ancestors which all other spiders 
have lost. The bird spider, which sometimes catches small birds, and the 
American tarantula come next. 

Among the many wonderful spiders are the water spider of Europe, 
which makes its nest in ponds and ditches, carrying down bubbles of 
air with its legs — a splendid acquisition for an aquarium. It has been 
developed from the grass spider. 

Ballooning spiders are generally young lycosids, though the thomisids 
are fond of the same sport. Desiring to migrate, they wait for a warm 
day, then throw out a line to the ascending currents of air, and when the 
pull is strong enough let go and sail away, sometimes to great distances, 
ballooning spiders having been observed at sea hundreds of miles from 
land. 

The spider found in bunches of bananas is not a tarantula, though its 
bite is poisonous. 
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ACHIDISAB 
looust " 

short -horn 




- "esap-rlB (Insects) 



Diagram 17. INSECTA. The origin of insects is disputed, the general 
view having been that they are derived from the Protracheata, but many 
now believe them to be descended from the trilobitea that were so- abun- 
dant in early times. 

All the fossil insects of the Palaeozoic have been grouped together as 
the Palaec-dirtyoptera (Ancient net-winged), which are taken to be the 
ancestors of modern insects. Meganeura, the largest known insect, had a 
wing-expanse of over two feet. 

It is also disputed whether the Aptera (Without wings) are primitive 
and never had wings, or degenerate and have lost them. 

Wings begin either as an external fold (Exopterygota — Outside- 
winged) or as an internal fold (Endopterygota — Inside winged), the inside 
method being the. later. 

It is believed that the chrysalis stage was imposed on certain insects 
by climatic conditions which at some former period compelled them to 
encase themselves in a shell for protection. 
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Diagram 18. EHYNCHOTA (Snouted). This is the bug order which 
eucks the juices of animals and plants, and is usually called Hemiptera 
(Half-winged), in allusion to the change of texture in the wing of one 
group, the portion next to the body being thick and the outer portion thin. 

Bugs fall into three groups, one beginning with the Stink-bug family, 
another with the Fish-killer family, and the third with the Cicada family. 
The first two form a larger group and are the ones that have the thick- 
and-thin wings. 

The Cicada family is ancestral to many curious insects. The spittle 
insect lays its eggs in a white foamy substance which it deposits on plants. 
Tree hoppers are the most grotesque of all insects, and are well calculated 
to provoke laughter when examined with a magnifying glass. Lantern 
flies have a large hollow proboscis which has been incorrectly said to emit 
light. Scale insects, so injurious to the orange-tree, stand at the end of 
another line. 

The fish-killer is one of the largest of bugs, and is also called the 
electric light bug, from being attracted to electric lights as it flies from 
one body of water to another. 
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■EUPLOEINAE 
monarch 



LIBYTHEIDAE < LEMONIIDAeI 

snout butterfly (EPYcfNIDAE) 
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SATURN?IDAE 
Polyphemus 
Promethus 
Cecropia 
Ailanthus 
emperor 

tussah 

Atlas 

Luna 
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CITHERONIIDAE 3 

Imperial £ 
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HEMILEUCIDAE J 
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LYCAE^IDAE 
coppers 
blues 
hair streaks 
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e. 
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HELICONIINAE 

I N 

NYMPHALINAE 

frlttllary 
anglewlng 
red admiral 
painted beauty 
tortoise shell N 
mourning cloak 
emperor 
viceroy 

PIERIDAE 
cabbage butterfly 
yellow butterfly 
sulphur butterfly 



MORPHINAE 
Morpho 



-> SATYRINAE 
White Mt. 
grayling 
satyr 



PAPILIONINAE 
swallow tail 
Ornithdptera 

/: 

PARNASSIINAE 
mountain butterflies 



SPHINGIDAE 
tobacco worm 
death's-head 



LASIOCAMPIDAE 
tent caterpillar 




EUPTERdTIDAE 
urooessionary 

geome"tridae 

measuring worm 
canker worm 



THYRIDIDAE 



MEGATHYMIDAE 

(CASTNhDAE) 

yucca butterfly 



HESPERIDAE 
skipper 



BOMBYCIDAE 
silk worm ^v. 



NOTODONTIDAE 
prominent 



PYRALIDAE 
basswood 
leaf -roller 
meal moth 
bee moth 



CYMATOPHORIDAE^r- 
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NOCTUIDAE 

cotton worm 

army worm 

cutworm 



•9* DREPANIDAE 
hook-tip 

SESIIDAE 
clear wing 
peach-tree borer 
squash- vine borer 
currant borer 



LYMANTRIIDAE ^- 
gypsy moth 



•ARCTIIDAE 
tiger moth 



MEGALOPYGIDAE<r- 




EUCLEIDAE 




TORTRICIDAE 

leaf -roller 

codling 



skiff caterpillar 
spiny oak slug 



-> ZYGAEfc I DAE 
burnet moth 



jTINEIDAE 
Clothes 
moth 



KEPI ALI DAE 1 
swift 



'MICROPTERYGIDAE 
moss eater 
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COSSIDAE 
carpenter moth 
leopard moth 



u PSYCHIDAE 
bag worm 



TRICHtfPTERA 



Lepldoptera. 



Diagram 19. LEPIDOPTERA "(Scaly-winged). The dust that conies 
off the wings of butterflies and moths, when examined under the micro- 
scope, proves to be in the form of scales covering the wings like shingles 
on a roof. 

Butterflies come from moths. Butterflies constitute the group Rhopa- 
locera (Club-horned), the feelers generally being club-shaped with an en- 
largement at the end, while the moths, or Heterocera (Differently horned) 
have feelers of various kinds, many of them feathered. 

Linnaeus, who first systematically gave scientific names to things, 
was so impressed with the splendid colors of butterflies that he thought 
them worthy of the names of the ancient Greek and Trojan heroes, and 
so he called one species Papilio Agamemnon, another Papilio Paris,. another 
Papilio Hector, and so on. Others have followed his example, and now 
there is scarcely a god, goddess, hero, or heroine of antiquity who has not 
had his or her name transferred to a butterfly. 
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WYHMfciDAE 

SF^i^itiiral ant DORYLIDAE 
om grower foraging ai 



DOLICHODERIDAE 



APIDAE 
oney bee 




NEUR0PTER0IDE3 ■ 



Diagram 20. HYMENOPTERA (Skinny-winged). One scarcely thinks 
of ants as having wings, but the ants commonly seen are the workers who 
have got rid of their wings as a nuisance. 

The sawfly group, at the bottom of the Hymehoptera, belong to the 
old school and do not believe in narrow waists. But their descendants do, 
and so the wasps, bees, ants, and their parasitic relatives are almost cut in 
two in the middle. 

Ants are said to come next to man in intelligence. They enslave other 
ants, build sheds over aphids, which they milk as cows, and make hotbeds 
in which they grow a certain fungus or ant mushroom for food. Some have 
been slaveholders so long, and are so accustomed to be waited on, that, 
though great fighters, they can no longer feed themselves and would starve 
to death in the midst of food were there no slaves to feed them. 




NEUHOPTEROI 



Diagram 21. DIPTERA (Two -winged). Flies having two wings 
whereas other insects have four, the inference is that flies have lost two 
of theirs. Sure enough, in the place where the hind pair of wings ought 
to be are found a pair of club-like balancers which can only be regarded 
as the degenerate representatives of ancestral wings. 

Houseflies are higher in the scale than horseflies, which in turn are 
higher than March flies and buffalo gnats. This last group came from 
the mosquitoes, mosquitoes from dixa midges, and dixa midges from crane 
flies, in which the balancers are very large and prominent, as one would 
expect in forms nearer to the four-winged ancestors. 

Botflies and horseticks are special developments. 

Fleas are more closely related to the flies than to any other order of 
insects, and are to be regarded as an offshoot from some point on the line 
between crane flies and the extinct Neuropteroidea. 



COPRINAE 
tumble bug 
scarab 



CERAMBY^CIDAE 
long-horn beetle 



MELOLONTHINAE 
rose beetle 
cockchafer 
June bug 
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RUTELINAE 
goldsmith beetle 
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DYHASTINAE 
rhinoceros beetle iS' 
sugar-cane beetle' a 
Hercules beetle 
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CETONIINAE 
flower beetle 



\ 



BRUCHIDAE - 
bean weevil 
pea weevil 



CHRYSOMELIDAE 
cucumber beetle 
tortoise beetle 
potato bug 



Heteromere 



f 

JAM] 



LUCANIDAE 

antelope beetle 

stag beetle 



HYDROPHILIDAE 
water lovers 




s& 



s: 
o 



^ 



2 

;lo] 



OTIORHyHcHIDAE 
snout beetle 
rose beetle 

CURCULIONIDAE 
hickory-nut weevil 
chestnut weevil 
plum curcullo 
acorn weevil 

cal/ndridae \ 

grain weevil \ 
rice weevil \ 



DLYt] 



SCOLYTIDAE 
bark beetle 



MEL0IDAE __ 
blister beetle 
oil beetle 



STREP- 
SIPTERA 
wasp 
parasite 



STAPHYL*NIDAE 
rove beetle 



(TRfMERA) 
COCCINEtilDAB 
I / /\*ST ladybug 

SILPHIDAE '^V^^ 
burying beetle 
carrion beetle 




_** i0 ° 



{*& %t 



HALiPLIDAB 
aquatic beetle 

DYTtSCIDAE 
diving beetle 

GYRtHIDAB 
whirling beetle 




CICINDELIDAE 
tiger beetle 

,F ' 

GARABIDAE 
ground beetle 
fiery hunter 
bombardier 

PELOBIIDAE 
mud beetle 

AMPHTZOIDAE 
amphibious beetle 



CLERIOAE I 

checkered^ beetle j 

ham beetle / 

DERMESTIDAE 
carpet beetle | 
larder beetle / 



Cole opt era ». U 

COLEOPTE 




pti!nidae 

greater death watch 
drug-store beetle 
cigarette beetle 

BOSTRY/OBTDAE 

ELATERIDAE 
click beetle 

BUPRESTIDAE 
raspberry borer 
apple-tree borer 
peach-tree borer 
pine borer 






lymexylcTnidae 

ship-timber beetle 



lampVridae 

soldier beetle 
glow worm 
firefly 



ROIDEA 



I 



Diagram 22. COLEOPTERA (Sheath-winged),. Beetles have a pair 
of hard wings to protect the soft ones which alone are used for flying. 

One method of classifying beetles is according to the number of joints 
in the foot, some being 5-jointed (Pentamera), some 4-jointed (Tetramera), 
and some 3- jointed (Trimera). The 5-jointed are the most primitive, the 
others having lost one or more joints by consolidation. 

Another method is according to the forms of the antennae (feelers). 
Some are club-shaped (Clavicornia), some have saw-teeth along the inner 
side (Serricornia), and some have at the end of the feeler a number of 
plates which fold together like the leaves of a book (Lamellicornia). It is 
disputed whether the Clavicornia or the Serricornia came first. Very likely 
they represent two lines of development from ancestors with straight 
feelers. But the Lamellicornia no doubt came from the Clavicornia. 
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PLATYHELMI NTHES 

Diagram 23. MOLLUSCA. The first mollusks, Aplacophora (Carry- 
ing no cakes), were without shells. They were followed by the Placophora 
(Carrying cakes), having a shell of eight segments on their backs. From 
these came, first that great group of twisted shells, the Gastropoda 
(Stomach -footed), such as conch shells and snails, which seem to use their 
stomachs for feet. 

Slugs are snails that have lost a part or all of their shells. Land 
snails carry their eyes at the end of long tentacles and are called Stylom- 
matophora (Carrying eyes on a style), while pond snails have them at the 
base of the tentacles and are called Basommatophora (Carrying eyes at 
the base). 

Another group is the Cephalopoda (Head- footed), having a straight 
or coijed (not spiral) shell, and with arms (or feet) encircling the head, 
of which the squid, cuttlefish, and octopus are examples. The cuttlefish 
has turned itself inside out, bringing its shell inside the body, where it has 
degenerated until all that is left of it is the hone that canaries sharpen 
their teeth on. 

From the Placophora came still another group, the bivalves, with two 
shells connected by a hinge, as the oyster and clam. 



/ 



NARCOBAJTIDAE 

(TORPEDINIDAE) 

electric ray- 



PR I STI DAE 
sawfish 



-Batoidea- 



MOBULIDAE 
devil fish 

MYLIOBATIDAE 
eagle ray 

*/ 
TRYGONIDAB 
sting ray 

RAJIDAE 
skate 

RHINOBATIDAE §f 
guitar fish A 



ZYGAENA 
hammerhead 

f/ 

SPHYRNA 

shove lhe ad 

CARCHARII'NAE 
man-eater i 



o 

P 
O 
P 

a 
p 



RHINODONTIDAF 
whale shark 

1 r, 

CETORHINIDAE 
basking «hark 



/ 



PRISTIOPHORIDAE 
saw shark 



SQUATINIDAE a 
(RKDJIDAE) % 
angel fish. / 



SCYLLIIDAE 
spotted dogfish 






^SQUALIDAE 
(SPINAOIDAE) 
8 piny dogfish 




GINGLYMOSTOMIDAE 
nurse shark 

LAMNIDAE 
ackerel shark 
thrasher shark 
goblin shark 
porbeagle 

Scyllioideai(Eusel^chii) — 

HETERODONTIDAE 
Port Jackson shark 



,/ 



HEXANCHIDAE 
cow shark 



CHLAMYDOSELA'CH I DAE 
frilled shark 



Selachii (Plagids 



c 






k?> 



x 



CHIMAERIDAE 4r 
chimaera 



RHINOCHIMAERIDAE 
snout chimaera 



•^as 




,tnobf 




.. PLEUROPTERYGHII 
( CLADOSELA'CHIDAE ) 
(ext. ) 



LARVACEA _ 
appendicular ians 

ASCIDIiCCEA 



LEPTOCARDII 
fCEPHALOCHOftDA 
(ACRANIA) \ 
lance let N. 



. sea squirt 
Pyros6*ma 

THAL^ACEA 
Dol^olum 
Salpa ^v 




N° 



fr 

fr 



HEMICHdRDA 
(ADELOCHdRDA) 
Balanoglo / ssus 
Cephalodiscus 
Rhabdople\lra 



•Chordetta 



J-7 




S PETROMYZtfNTlDAE 
4 lamprey 

S *^ MYXINIDAE 
hagfish 



OSTRACODERMI 
(ext. ) 



NEMERTINEA 



Diagram 24. ELASMOBRANCHII (Plate-gilled). This group comes 
from the lancelets, and the chimeras are one of the early offshoots. The 
Selachii (Sharks) begin with the cow shark and proceed to the Port Jack- 
son shark, which became the ancestor of two lines of development, one 
leading to the angel fish, sawfish, skate, sting ray, eagle ray, devil fish, 
and electric ray, and the other to the true sharks. From the spotted dog- 
fish family came, in one line, the man-eater, the shovelhead, and the ham- 
merhead, and in another the porbeagle, the basking shark, and the whale 
shark. The latter is the largest, of all sharks, exceeding 40 feet in length. 
A whale shark (Rhinodon typicus), with a throat large enough to swallow 
a man, was captured on the coast of Florida in 1912 and exhibited in vari- 
ous cities as the whale that swallowed Jonah! 
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LYOMERJ 

pelican 

fish 



MURAENIDAE 
moray 




NEMICHTHYIPAE 
thread eel 

LEPTOCEPHALIDAE 
c'onjger eel 

t 

ANGufLLIDAE 
eel 




«-*«£ 



■ gymnotidae 

electric eel 

8I1 L 

electric catfish 

bullhead 

catfish 

,/* 

COBITIDAE 
loach 

squaw fish 

goldfish 

shiner 

carp 

CHARACnilDAE 
water dog 



SALMOPERCAE 

(PERC(5PSIDAE) 

trout perch 

ESOCIDAE. 
muskel lunge* 
pickerel 
pike 

GALAX? IDAS 
(ext.) 



MUGfLIDAE 
gray mullet 

i t 

\ SCOMBRESOCIDAE 
<p flying fish 
o halfbeak 
% saury 



ANABANTIDAE 
climbing perch 



^ AMMODYTIDAE 
sand launce 



CYPlftNODolfTTDAE .^ 
bifocal stargazer" 



AMBLYOPSIDAE 
cave fish 



CLUP&IDAE 

herring 

sardine 

anchovy 

shad 



£,'• PHYLLOPTERYX 



CATOSTOMIDAE 

buffalo fish 

y^suoker 



g ^ Ragged sea 

o ^ horse 
« o 

J * HIPPOCAMPUS 



sea horse 

t 

•3 SYNGNATHUS 
1 pipefish 

r, 

SOLENOSTOMIDAE 




GASTROSTEIDAB 
stickleback 



LEPIDOSIRENIDAB 
Protdpterus 
mudfish^ 

OERATODcflTTIDAE 
NeoceraftodusM 
Ceratodus \ 

DIPTERIDAE 1 
(ext. ) 



ELASMOBRANCHII 



Diagram 25. FISHES (1). Fishes begin- with the Crossopterygii 
(Fringe-finned), of which only a few survive. From the extinct ones come 
the Dipneusti (Double breathers), a curious group which, having developed 
lungs to use out of water, have been regarded as the ancestors of the 
Amphibia, though they are more probably another line that stopped short 
of becoming real amphibians. Nature seldom succeeds in her first efforts. 

Ganoids and other early fishes have cartilaginous skeletons, the car- 
tilage hardening into bone in the higher groups. 

The sacred fish was worshiped by the ancient Egyptians as Having 
eaten one of the pieces of their dismembered god Osiris. 

The bifocal stargazer, called "four-eyes," has the lower half of the 
eye adjusted to see in the water and the upper half to see in the air. 

The climbing perch of India climbs trees to the height of several feet 
when it rains. 

Fishes in Mammoth Cave have nearly lost their eyes from disuse. 
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DIODONTIDAE ~ MOLIDAE 
porcupine -. giant 
fish /tmnfish 

TETRADdNTIDAE 
globe fish 

^OSTRACIjEDAE 
/ trunkfish 
/ cowfish 

BAILlSTIDAE 
trigger fish 

% 

TRI ACANTHI DAE 




' CORYPHAfiNIDAE 



dolphin 



Si TRICHIURIDAE 
\r/ cutlass fish 



XIPHllDAE 
swordfish 

HISTIOPHORIDAE 
sailfish 

PALAEORIT&CHI DAE 
(ext.) 



gaIsi 



PEGASIDAE 
Pegasus 

Is 





DACTXLQPTER IDAE 
flying gurnard 



cdTTIDAE 
mi 1 le r * s -thumb 
ather-lasher 
soulpin 



SCORPAENIDAE-^ CYCLOPTERrBAE 
scorpion fish lumpfish 

Sclerop&rei 

discoc/phali 
(echeneTdidae) 

3ucking fish 

gobii formes 

half-inch fish 
walking fish 

GOBIESdfclDAE 
clingfish 

BLENNtlDAE ■? ZOARCIDAE ' 

butterfly fish • 

OPHilDAE 




jsATRXfeHIDAE ' 
'toadfish 



wolf fish 
blenny 

7RACHTNIDAE 
weever 



i 

snake fish ' 
i 

URANOSCtfpIDAE I 
stargazer ' 



PLEURONECTIDAE ^ 

flounder | 

halibut j 

turbot . 

plaice J 

SOIJSlDAE ' 

tongue fish ' 

sole i 



r 

SELENICHTHYES 
opah 



Lampr idi f dYme s ■— | 

^ TAEWIOS^MJ ' 

ribbon fish' 



_ «. _ oarfish 1 



PERCESOCES 



Diagram 26. FISHES (2). The acanthopterygian (spiny-finned) 
fishes begin with the pirate perch family, from which many remarkable 
forms have been developed. The halibut family lie flat on one side near 
the bottom of the sea, and the under eye, to get out of danger of striking 
something, moves around* to the upper side, so that both eyes are on the 
dark or upper side of the fish. In the sole the eye takes a short cut and 
moves through the head to the upper side. 

Pegasus, the flying horse, which has a pair of fins resembling wings, 
though not for flying, formerly classed with the sea horses, has been shown 
to be a greatly modified member of the Scleroparei (Hard-cheeks). 

Swordfishes and sailfishes come from the mackerels. 

Sucking fishes attach themselves by means of a disk to larger fishes 
and to vessels to rest themselves or steal a ride — a phenomenon which led 
to the ancient belief that they could stop ships in their course; whence the 
Latin name Remora (Obstruction) and the Greek Echeneis (Holding back 
ships). Pliny in his Natural History says that Antony and Cleopatra were 
defeated by Octavius at the battle of Actium (31 B. C.) because the sucking 
hes held back their ships! 
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\ 



PHACcfpHORUS 
flying frog 

rana 

European frog 
pickerel frog 
leopard frog 
edible frog 
bullfrog 

engystom/tidae 



n rtta ste 



AGLOSSA 



Surinam toad 



artvVa 









llQ t>hf b 



** 



t 



temnosp(Jndyli 
( racrttomi ) 

Archegosauru3 

DisscfrhopHus" 
tfryops 
(ext. ) 



^-•Amphibia (Batrachia) 




STEREOSPONDYLI ef / Ce *>hali 
Mastodonsaurus 
Labyrinthodon 
(ext. ) 



CROSSOPTERYGII 



Diagram 27. BATRACHIA (Frog order). It is believed that the fins 
of fishes, paddling on muddy shores, became feet, that the air-bladder by 
subdivision became a lung, and that the cross opterygian (fringe-finned) 
fishes were thus converted into amphibians (living on both; i. e., on both 
land and water). Polypterus already has a double air-bladder which on 
occasion it ujses as a lung. 

Lungs having been developed later than gills, the gills of tadpoles 
are suppressed when the lungs appear. Toads lay their eggs in water 
because their ancestors lived there. 

The earliest known amphibian, of which only a footprint has been pre- 
served, has been named Thinopus (Shore-foot), and the group to which it 
belonged Protopoda (First-footed). 

The great amphibians are all extinct. Living ones are divided into 
the Urodela (Visible tails), the Anura (Without tails), and the blind 
worms. The Urodela walk, the Anura jump. The Anura are divided into 
the Phaneroglossa (Visible tongues) and the Aglossa (Without tongues), 
the Surinam toad having no tongue. 
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Diagram 28. REPTILIA (1). Reptiles begin with the Cotylosauria, 
the oldest known member being named Sauravus (Lizard-grandfather). 
When another -was found a little older it was dubbed Eosauravus (Dawn- 
lizard -grand father). Should its grandfather be discovered, no doubt the 
Greek and Latin dictionaries will be equal to the emergency. 

Eunotosaurus (We!l-backed-lizard), the earliest known reptile with a 
shell on its back, was the beginning of the turtles. 

But the great reptiles, the kings of the ancient world, were the dino- 
saurs (terrible lizards; the Greek word saurus, occurring so many times, 
meaning lizard. Though not exactly lizards, the name answers the pur- 

The dinosaurs are divided into two groups, the Saurischia (Lizard- 
hipped) and the Ornithischia (Bird-hipped). The bird-hipped were very 
close to the birds; indeed some of their tracks in Connecticut were long 
mistaken for the tracks of birds. The early "bird-hips" separated into two 
branches, the Stegosauria developing armor for defense, and the Ceratopsia 
horns for bffense, 

Gigantosaurus, from the Cretaceous period in what was German East 
Africa, was reported to be 160 feet long; but the Jeng-th of the tail was 
overestimated, and the creature is now identified with Brachiosaurus, which 
was about 80 feet long. Its enormous body still makes it the largest known 
animal. 
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HELODERMATIDAE 
Gila monster 

[—--7— - 

ANGUIDAE 
glass-snake 
blindworm 

"t 

XENOSAURIDAE 



SISTRURUS — 
prairie 
rattlesnake" 

A 

LACHES IS 

fer de lance 

bushmaster 

/t 

ANCISTRODON 
copperhead 
moccasin 



-^ cro'talus 



rattlesnake 




G*° 



,<o» 






VP-* 



VIPERINAE 
horned viper 
puff adder 
Jessur 
viper 



<6 

O 



ELAPINAE 



tt 



'* 



cobra de capello 
Egyptian cobra 
death adder 
coral snake 
tiger snake 
king cobra 



HYDRO PHI NAE 
sea snake 



— Viperldae 




OPISTHOGLYPHA 
Elachistodon 
ChrysopSlea 
D^ndrophis v 
Herpeton ^ 



Dipsas 





CHAMAELEONTES 
chameleon 



&°^* 

LACERTIDAE 
spine-foot lizard 
green lizard 
sand lizard 

GERRHOSAURIDAE 

A ' 

SCINCIDAE 
skink 

,T 

IGUANIDAE 





/ 



AMBLYCEPHALIDAE 



horned toad 



AGAMIDAE 
frilled lizard 
flying dragon 
tnastigure 
mo loch 




COLUBRINAE^ 
Esculapius' snake 
chicken snake 
garter snake 
.ringed snake 
blacksnake 
mi Ik snake 
hog -nose 



RACHIODONTINAE 
egg-eater 



Pcdophidia — 



B&IDAE 



J 



* VARANIDAE 
monitor 

PYTHONOMORPHA 
Mosasaurus 



TEJIDAE 
te^u 



Boa constrictor 
diamond snake 
anaconda 
python 



/ 7* 

TYPHLOPIDAE 



blind snake \^i LY 3ilDAE 

cylinder snake 



GECKONES 

(GECKdNIDAE). 

fringed tree gecko 

fan-footed gecko 

wall gecko 



V 



AMPHISBAENIDAE 
amphisbae'na 



PALIGUANA 
(ext 




GLAUCOfrtlDAE 



\* 



I DAE 



UROPELTI'DAE 
shield-tail 



ICHTHYOSAURI A 
(ext. ) 



— Parapsida 



RHYNCHOCE^HALIA 



Diagram 29. REPTILIA (2). Squamata (Scaly). These are the 
geckos, chameleons, lizards, and snakes. Snakes came from lizards, the 
legs having degenerated until they have entirely disappeared except in the 
lowest group of snakes, the Podophidia (Footed snakes), which have rudi- 
mentary limbs. The boa constrictor still retains the claws of its ancestors 
with which it is assisted in climbing trees. 

It is uncertain which family cf lizards gave rise to 1;he snakes. 
Several families have produced legless forms, as the blind worm, glass 
snake, and amphisbaena, but these are not true snakes. True snakes have 
also lost their eyelids. Haeckel derives snakes from the Pythonomorpha 
(Snake-shaped). 

Poisonous snakes come from the nonpoisonous, the poison being a 
special development of the saliva to numb the prey. Rattlesnakes were 
developed from the bushmaster of 'South America, and as they have never • 
been able to cross the sea there are no rattlesnakes in the Old World. 
Many islands are without snakes because none could get there. 
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>^J 



REPTILIA 



Diagram 30. BIRDS (1). The oldest known bird is the Archaeopteryx 
(Ancient wing) of the Jurassic period in Bavaria. It was of about the size 
of a pigeon, and its reptilian character was very marked. It had a lizard- 
like tail as long as the body with feathers on each vertebra, and reptilian 
teeth, but no beak had' been developed. Its wings were evidently capable 
of flight. 

Between true reptiles and Archaeopteryx there is a wide gap that for 
the present can be bridged only by conjecture. There is no doubt that 
scales were turned into feathers, for even now scales begin where the 
feathers leave off. It is supposed that certain reptiles akin to the early 
dinosaurs, living in trees, acquired first the power of gliding, being as- 
sisted by their scales, which in course of time became feathers, on both 
the fore and the hind legs. This would make a four-winged bird which has 
been named Tetrapteryx (Four- winged). As the feathers used in gliding 
became more efficient on the fore legs those on the hind legs gradually 
degenerated, and the business of flying was turned over to the fore legs. 
Certain rudimentary quill-feathers on the hind legs of the young of the 
pigeon and of other birds, wholly useless to the modern bird, are believed 
to represent the gliding feathers of Tetrapteryx. 
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DfDIDAE 
solitaire 
dodo 
(ext..) 

,f 

COLUMBIDAE 
pigeon 
dove * 

V'' 

LIMICOLAE 
sandpiper 
turnstone 

plover 

curlew 
snipe 



ALCIDAE 
. auk 



gallus 

domestic fowl 



<5> 




CHRYSdLOPHUS 
Amherst pheasant 
golden pheasant 



PHASIANUS -*^V V 
pheasant <£* 

PERDICINAE -4?«©, 
blood partridge 
gray partridge 

francolin 

trapropan 




TETRAONINAE 
.prairie chicken 
ptarmigan 
grouse 



PAVONINAE 
peacock 



ARGUSIANINAE 

peacjock pheasant 

oscillated arn^is 

argus pheasant 



meleagj?Jnae 

turkey 



NUMIDINAE 
guinea fowl 




^T ODONTOPHORINAE 
California quail 
mountain quail 
bobwhite 



let' 



.aotv 



i&*e 



OPISTHOCOMI 
hoactzin 



GRUIDAE 




THINOCORIDAE 
seed snipe 



CARIAMIDAE 
seriema 

T 

phororhXcidae 

(ext. ) 



.CRYPTURIFORMES 
(TINAMIFORMES) 
t i namou 



RHEIDAE 



dinorni^hidae' 

Dindrnis 
(ext. ) 



CASUARIIDAE 
cassowary 

DROMA^IDAE 

emu 

AEPYORNIS 
roc(? ) 
(ext. ) 

y 

APTERYGIBAE 
kiwi 



COLYMBIFO'RMES 

Diagram 31. BIRDS (2). m Alectoromorphae (Greek, Rooster-shaped). 
This great group comprises the Tinamif ormes (Latin Tinamou-shaped), the 
Gruiformes (Crane-shaped), the Galliformes (this is Latin and also means 
Rooster-shaped), and the Charadriiformes (Plover-shaped). 

The curassows and mound birds, constituting the Peristeropcdes 
(Pigeon-footed), acquired the pigeon foot, but failed to make the other 
necessary changes and never became pigeons. 

RATITAE (Rafted). Birds are like vessels on the water; most of 
them have keels. Those that do not have keels are mere rafts. The keel 
of a bird is that prominent ridge on the breastbone that has so much 
meat (wing-muscle) on it. Such birds are the Carinatae (Keeled). The 
ostrich and its relatives have no keels, and scarcely need wing-muscles, as 
they do not fly. 

It is generally believed that the Ratitae are descended from flying 
birds, and they are usually connected with the tinamous; but the feathers 
are peculiar, and it is possible that, instead of having lost the power of 
flight, they represent an early branch of the birds that never acquired it. 

The Dinornis (Terrible bird) or moa of New Zealand was 12 feet high, 
and the Aepyornis (High bird) of Madagascar (supposed to be the original 
of the "roc" of the Arabian Nights), was even larger, and its egg was 13 
inches long — the largest egg known. 
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•Coraciomorphae — 



OPISTHOCOMI 



Diagram 32. BIRDS (3). The plantain eaters, which ought to be 
called banana eaters, for the plantain they eat is a kind of banana, are 
the .ancestors of the cuckoos and parrots, and also of the trogons, from 
which have come the owls, rollers, and woodpeckers. 

The Caprimulgidae are the Goatsucker family. When the ancient shep- 
herds failed to get as much milk from their goats as expected they said 
that these birds, active about milking time, had sucked the goats. The 
superstition spread, and the birds ai*e called goatsuckers in many lan- 
guages. 

Humming birds came from the swifts, often miscalled "swallows." It 
is "chimney swift," not "chimney swallow." Swallows are higher up and 
belong to the Oscines. 

Woodpeckers lead to the kingbirds, and the kingbirds to the Oscines, 
the highest of all. 
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mniotiItidae 

wood warbler 
As 



ALAUDIDAE 

horned lark 

skylark 






drep/nidae 

hooktip 



coer/bidae 

honey creepe 

MOTACiLLIDAE 
wagtail 
pipit 



ict/ridae 

.Bait, oriole 

meadow lark 

blackbird 

grackle 



FRINGILLIDAE 

indigo bird 

goldfinch 

chaffinch 

CTOSSbill 

nonpareil 
grossbeak 
bullfinch 
hawfinch 
bunting 
sparrow 
linnet 
canary 



TANAGRIDAE 
tanager 



H1RUNDINIDAE 
swallow 
martin 




—"sterling 




PLOCEIDAE 
weaver bird 

9 S 

PARIDAE 



SITTIDAE 
nut hat oh 



Chickadee 
titmouse 



CERTHriDAE 
creeper 



CHAMAEIDAE 
wren-tit 






PTILORHWCHIDAE 
bower bird 

bird-of -paradise 
sicklebill 



ORIOLIDAE 
golden oriole 



ARTAMIDAE 
wood swallow 



1 



AMPELIDAE 
waxwing 



VIREONIDAE 
vireo 



DICRURIDAE 
drongo. 

PRIONdPIDAE 
wood shrike 



c<Srvidae 

magpie 
raven 
crow 

jay 




TROGLODYTIDAE' 
wren 

A 

MIMIDAE 
mocking bird 
thrasher 



Gscines 



LAN! I DAE 
shrike 

t 

CAMPEPHAX>IDAE 
cukoo shrike 

r 

lTJSCICAPIDAE 
flycatcher 



ti5rdidae 

American robin 
English robin 
hedge sparrow 
reed warbler 
nightingale 
st one chat 
redstart 
wheat ear 
bluebird 
catbird 
thrush 



\ 



cfNCLIDAE 
wa.ter-ou8el 



I 



SILVIIDAE 
warbler 



\ 

REGULIDAE 
kinglet 



tyr/nnidae 



Diagram 33. BIRDS (4). The Oscines or singing birds are the grand 
culmination of bird life. Some of them do not sing, and some do not sing 
sweetly, but those that do have added not a little to the happiness of man- 
kind. 

Birds of paradise come from the Crow family. East Indian traders 
who first brought the skins of these wonderful birds to Europe declared 
that the birds had no legs, that they fed on the dews of heaven and rested 
•at night hanging by their tail-feathers to the branches of trees. And so 
Linnaeus, who of course did not believe the story, nevertheless embalmed 
it in the bird's name, Paradisea apoda (Legless paradisean). The natives 
had cut off the legs before exporting the skins. 

The starlings are probably the ancestors of the Finch family, which 
includes the canary, as well as of several other families, and are very 
close to the Icteridae. 

Mocking birds connect the thrushes with the wrens. 




Diagram 34. MAMMALIA (Having breasts). This class includes man 
and all the higher animals — all that suckle their young — and falls into three 
groups: (1) Monotremes, as the duckbill, a bird-beaked, fur-bearing animal 
that lays eggs; (2) Marsupials, which carry their young in a pouch after 
they are born, as the opossum and kangaroo; (3) Placentalia, which include 
all the rest. The first placentals have not been discovered, but they prob- 
ably came from the trituberculate marsupials. 

EDENTATA (With teeth out). These animals are improperly named, 
as only a few are without -teeth. A number of gigantic forms are extinct. 
Mciralhi'viom (Great least) was a ground sloth nearly as large as an 
elephant. Megaloryx (Great claw) was named by Thomas Jefferson from 
a claw ever 7 inches long found in the mountains of Virginia. Having 
no conception of the evolution and extinction of species, Jefferson sup- 
posed the daw to be that of a gigantic species of Hon that must be still 
roaming about somewhere in the mountains. He wrote an article on the 
subje-cl which was the beginning of palaeontological studies in America. 

The plates of the armadillo and the solid shell of the extinct Glyptodon 
were probably developed from scales similar to those of the pangolin, 
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7> 



LEPdRIDAE 
rabbit 
hare 

OCHOTdNIDAE 
(LAGOMYIDAE^y / 

pika JVCHINCHILLIDAE 



ERETHIZC&TIDAE 
(CERCOLABIDAE) 



£ /prehensile porcupine 
t? / Canada porcupine 
o / As, 



chinchilla 



CAV^IDAE- 
Patagonian caVy 
guinea pig 
capybara 



HYSTRICIDAE 
Old World 
porcupines 



OCTODONTIDAE 
porcupine rat 
spiny rat 
coypu 
degu 



SPALA^CIDAE 

bamboo rat 

mole -rat 

DIPODIDAE +- 
jerboa 



GEOMYIDAE 
pocket gopher. 



pede'tidab 

jumping hare 



heteromyidae:. 

kangaroo rat 



muskrat 



'lemming 



«^ic 0ra ^ Dha 



primXtes 



MYOXIDAE 
(GLllRIDAE) 
Idormouse 



JOtton rat 
hamster 

/ 

mouse -^meadow mouse 
rat • water vole 



TUPAIIDAE 
squirrel shrew 

14ACROSCELIDAE 
Jumping shrew 



SCIU*RIDAE 
striped gopher" 
prairie dog 
woodchuck 
chipmunk 
squirrel 

HAPLODdNTIDAE 
sewellel 



Myomcfr 



Pha 



-r> 



CASTOR I DAE 
beaver 






,.*? 



>& 



tft 



SB 



CHRYSOCHLORIDAE 
golden mole 



MIXODE'QTES 
(PROGLIRES) 
(ext. ) 



l »*. 



microchiro'ptera 

vampire 
bat 

MEGACHIRdPTERA 
flying fox 
fruit bat 



e t 



'°A 



* 



TALPIDAE 
mole 



SORICIDAE 
shrew 



ERINACEIDAE <^- 
hedgehog 



ZALAMBDOD^NTIA 

Po tamo gale 
Solenodon # 
tenrec 



> DERMOPTERA 
(GALEOPITHECUS) 
fCYNOCEPHALUS) 
flying lemur 



UNDISCOVERED PLACENTALS 

Diagram 35. INSECTIVORA (Insect-eaters). This order begins with 
the river mole (Potamogale) of West Africa, the Solenodon of the West 
Indies, and the tenrec of Madagascar, which, on account of its spines, may 
be considered the beginning of the hedgehogs (not the porcupines, which 
belong to a higher order). The Tupaioidea, which include the squirrel 
shrew or pentail of Borneo, are of special interest as the ancestors of 
the Primates. 

CHIROPTERA (Hand-winged; the flying membrane being stretched 
over the greatly enlarged fingers of the hand). The bats may have come 
from the flying lemurs, but probably they are another branch of the early 
Insectivores that developed a flying mechanism. The small bats (Micro- 
chiroptera) are descended from the large ones. 

RODENTIA (Gnawers). The most primitive rodent now living is the 
sewellel of the Pacific coast. From the sewellel family came the squirrel 
family, and from these the beavers; these three families constituting the 
Sciuromorpha (Squirrel-shaped). This group branched out in two direc- 
tions, one branch becoming the Myomorpha (Mouse-shaped) and the other 
the Hystricomorpha (Porcupine- shaped). 

<~ From the guinea pig family of the Hystricomorpha came the pikas, 
the hares, and the rabbits, distinguished from all the rest of the Rodentia 
by the presence of two sets of front teeth, one behind the other. 
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ovobovInae 

musk ox 

BOVTNAE 
water buffalo 

\ <r «bison 
7*zebu 
/ r 

ANTELOPINAE 
Rocky Mountain goat 
antelope 
gazelle 



OVINAE 
sheep 

T. 

CAPRI NAE 
goat 
ibex 




ODOCOILEUS 
black-tailed deer 
Virginia deer 
mule deer 

RANGIFER 
red deer ' reindeer 
' wapiti \. caribou 



UNDISCOVERED PLACENTALS 



Diagram 36. ARTIODACTYLA (Even-toed). This is one of the 
groups that come from the undiscovered placentals of Mesozoic times. 

The pig and the peccary are closely related, and both are cousins of 
the hippopotamus (river horse). 

A long line of ancestors has been discovered for the camels, which, 
as ruminants, must have come from the Dichobunidae or some related 
family. 

The Palaeomerycidae had no horns, and when they began to grow 
them they grew two kinds, one solid and falling off every year (Deer 
family), the other hollow and permanent (Ox family). 

The antelopes, the beginning of the Ox family, took two lines of 
■development, one leading to the ox and musk ox, and the other to goats 
and sheep. 

The okapi, recently discovered in Africa, is a relative of the giraffe, 
and both are probably descendants of the extinct Sivatherium (Siva's 
beast) of India, Siva being one of the Hindu gods. 
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UNDISCOVERED PLACENTALS 

Diagram 37. CARNIVORA (Flesh-eaters). This order includes the 
Dog family, the Bear family, the Weasel family, the Cat family, and many 
others, living and extinct. They are descended from the Creodonts, which 
are sometimes classed with them; "crecdont" meaning flesh-toothed, i. e., 
with teeth suitable for tearing and eating flesh. From the lowest group 
of the Creodonts came the whales, and from the highest came the sea lion, 
walrus, and seal, constituting the Pinnipedia (Feather-footed, i. e., fin- 
footed), and the Arctoidea (Bear superfamily) and the Aeluriodea (Cat 
superfamily), constituting the group Fissipedia (Split-fcoted, i. e., with 
toes). Of course the former became fin-footed by the growing together 
of the toes of their ancestors as they became accustomed to living in the 
water. 

The saber-toothed tiger and its entire family are extinct. 

Nimrod "was a might hunter before the Lord." Gen. x. 8. Some 
palaeontologist has humorously named one of the ancestors of the cat 
Nimravus (Nimrod's grandfather)! 
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ONOHTPPIDIUM 
(Souyi America; 

Pleistocene) 



/ 



HIPPIDION _ 
(South AmericaT 
Pliocene ) 



ANCHIXHERIUM 
(Eurasia; 
Mfocene ) 



**h! 



flo c 



e ^ot< 



'°*de a 

TITflNOTHERIUM 
(BRONTOTHERIUM) 
(Oligocene) 

RHINOCEROS 



-JL 



PROTOH^PPUS - 
(North America; 

Miocene ) 



MERYCHIPPUS 
(North America; 
Miocene ) 

t, 

MIOHIPPUS — 

(North ^America; 
Miocene) 

r 

MESCKHfpPUS 

(North Ame-rica; 

o'ligocene) 

V 

EPIHTPPUS 

(Nor^h America; 

Eocene ) 

t 

OROHIPPUS 

(Nor-^h America; 

Eocene ) 



^EQUUS 

horse 

zebra 

ass 

HIPPARION 
(Eurasia; Mio- 
cene, Pleisto- 
cene) 

-^HYPOHIPPUS 
(North America; 
Miocene ) 

PARAHIPPUS 
!Nor^h America; 
Miocene ) 



<u 




PALAEOTHERIIDAE 
Pal aeo thorium 
.Europe, Ameri 



running rhinoceros 
(ext.) 



AMBLYPODA 
Corfohodon - "*/ 
Dindceras *< 

(ext.) jL 

^^HYRACOIDEA 
Hjrax 

PROBOScfDEA 



<D 



r W 



HYRACOTHERIINAE 
Hyracothferium (Europe) 
k Eohippus (N.A.) ^ 

(Eocene J 



«f. 



SIRENIA 
manatee 
c'.igong 



w 



$ 



CHALICOTHERES 
i(ext. ) 




TApfRIDAE 
tapir 



'^LOPHIODtfNTIDAE 
Lophiodon 
(Eocene) 




CONDYLARTHRA 

Phanacodus 

(ext. ) 

4 



MENISCOTHERES 
(ext. ) 



toxodonta 

(ext. ) 



LITOPTERNA 
(ext. ) 



UNDISCOVERED PLACENTALS 

Diagram 38. CONDYLARTHRA (Knuckle- jointed). These were the 
ancestors of elephants, horses, sea-cows, tapirs, and rhinoceroses, consti- 
tuting the Perissodactyla (Odd-toed). 

The true horse, Equus, originated in North America in the Pliocene 
period, emigrated to South America, and from Alaska passed to Asia and 
thereafter died out in the New World and was only reintroduced after the 
discovery of America by Columbus. 

But back of the true horses stands a long line of ancestors connecting 
them with the five-toed animals. Beginning with Eohippus (Dawn horse) 
of North America (or Hyracotherium of Europe, which was very similar), 
which had four toes in front and three behind, and was about the size of 
a fox, these hippuses (the Greek word hippus means horse) increased in 
size and lost one outer toe after another until only one was left, the central 
toe, the nail of which had grown into a hoof. 

The evolution of the horse was so clearly proved by a closely con- 
nected series of fossils that Huxley, who first brought the subject of evolu- 
tion prominently before the American public, took the fossil horses as 
the subject of his lectures in New York. 

The bones of about forty species of hippuses have now been found in 
America. 
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GREODONTA 

Diagram 39. CETACEA (Whale order). Whales, though outwardly 
resembling fishes, are mammals, and suckle their young. The earliest 
whales so closely resemble the Creodonts that there can be no doubt 
that N they came from Creodonts that changed their habitat from land to 
water. The legs are gone, but remnants of the hip-bones of the Creodonts 
still linger in the whales. 

Whales are divided into three groups: Archaeoceti (Ancient whales), 
Mystacoceti (Mustache whales), and Odontoceti (Toothed whales). In 
the mustache whales the whalebone hangs down at the sides of the mouth. 

One of the most remarkable members of this order is the narwhal. 
The male carries a long, twisted horn (developed from a tusk), apparently 
for the purpose of fighting. Sometimes the male has two horns parallel 
to one another, but normally one is rudimentary. The females also have 
two* rudimentary horns that do not break through the gums. As the males 
became chivalrous and did the fighting for the females the latter ceased to 
grow the horns. 
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E, afric&nua 
(Africa, 11 ft.) 



E. indicus 
India, 9 ft.) 



E. Cypriotes 
(Cyprus, 5 ft .7' 

E. melltenslar 
(Malta\[5 ft.)*" 



E. falooneri 
(Malta, 3 ft.) 

E. oretloua 
(Crete, 6 ft. ) 



E. prlraigeriiue 
(hairy mammoth) 
(Europe, Siberia, 
North America. 9ft.) 



>. 



N 



V, 



M. americanum 
(Alaska to Honduras) 



Manama t bdraonl 
(Eng. to Siberia)' 



Trllophodon , 

turlcensls 
(Algeria, France to 
Siberia, Pliocene) 



E. armeniacus 
(Armenia, Pleisto 
^ cene) 

E. antfquus 
(Eng. to Russia, 
Lower Plerstoce«e) 

Elephas merldlondlls — 

(Eng., Southern 
Europe, Upper Plio- 
cene, Lower Pleis- 
tocene J 

S. lnslgnis 
(India, Pliocene) 

S. bdmblfrons 
(India, pliocene) 

Stdgedon cliftl 
("astodon elephantofdes) 
(India, Plfocene) 



(U. 




E. 
S., 

11 



columbl 
Pleistocene 



ft.) 



E. impera'tor 
(Ohio to N Cal. ,Mex. , 
Upper Pliocene, 
Lower Pleistocene ) 



~r E. hysitdricus 
(India, Lower 

Pleistocene) 





— Dlnotherlidae 



DinotheVium <: 



(Eurasia, Miocene' 
Pliocene ) 




Mastodon latldens 
(India, Pliocene) 

Mastodon caAtleyl 
(India, Pliocene) 

Trllophodon longlro'stris 

(Europe to India, 

Lower Pliocene) 

Trllophodon 

angifstidens 
(Europe, Miocene) 

Palaeomastodon 

(Egypt, Upper 

Eocene ) 

Moerlthdrium 
(Egypt, Middle 




oene , 3ft.) 



D. mirlficlum 
(North America) 

D. hUraboldti 
(Plains of South 
America) 

D. sodium 
(Andes Mts.) 

Dlbelodon precursor 
(North America) 

Tetralcfphodon 

produ'ctura 

(Neb., X ex »- Pla » 
Pliocene ) 



T. palaelndicus 
(Europe to India) 



arvernensis 
(France, Pliocene) 



ProboscWea 



HYHAC0fr)EA 

Diagram 40. PROBOSCIDEA. The Elephant Order originated in 
Egypt in the Eocene period, the earliest known form being found near the 
ancient Lake Moeris, whence the name Moeritherium (Moeris* beast). The 
tusks and proboscis had barely started on their long and wonderful course 
of development, the tusks being as yet undecided whether to turn up and 
be mastodons and elephants or down and be dinotheriums. 

Tetralophodon passed from Siberia to Alaska and became the pro- 
genitor of the Dibelodons of North and South America. 

The Mammuts (generally called mastodons) took the same route, and 
their bones are found from Alaska to Honduras. 

Still later the hairy mammoth of Siberia, which grew a heavy coat of 
hair for protection as the Ice age came on, and whose remains-/flesh, 
bones, and hair — are preserved in the ice to the present day, tried its 
fortunes in. the New World, and was probably the- ancestor of Columbus' 
elephant and the Imperator. 

Elephants marooned on the islands of the Mediterranean were dwarfed 
(as were horses on the Shetland Isles) by the hard conditions of life in 
their restricted environment. 

"Of all the mastodons and elephants known to former ages, only two 
elephants, the African and the Indian, survive; the latter being the species 
commonly exhibited in circuses. 
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Polynesian 4" 



-Caucasian. 
Australian 



H&MO NEAND£RTAl£nSIS< 

Neanderthal man 
(Germany; Pleistocene ) 



American. 

'ignacian 
IK 
"Negrito- 



, Mongolian- 
Negro 



Malayan 



'SIMIA S/TYRUS 
(PONGO PYGMAEUS) 
onang 

PALAEOSfMIA 
(India; Upper 
Miocene ) 

sivapithScus 

[India; Upp. Mio.) 



HOMO HEIDeWrGENSIS- 

Heidelberg man 
(OermanyjPle'ratqcene ] 

PITHECANTHROPUS ERECTUS 

Java man 
(Java; Upper Pliocene or 
Lower Pleistocene) 



hesperopithScuS 

(Nebraska; 
Pliocene ) 



EOANTHROPUS DAWSONI 

Pi It down man 
(England ;Pl«Xsto<rene ) 



fSYMPHALANOUS SYNDACTYLY 
(HYLOBATES SYNDACTYLUS) 
4> siamang 

HYLdBATES a'gXLIS 
gibbon 

PLIOPITHECUS < 
(Europe; Lower 
Pliocene ) 



DRYOPITHBCUS 
(Europe, India; Upper 
Wo. to Mid. Plio.) 



PAN CHIMPXVSE > 
(ANTHROPOPITHfiCUS TROGLODYTES 
(TROGLODYTES NIGER) 
chimpanzee 

GORILLA GORILLA 
(TROGLODYTES GORILLA) 
(GORILLA SAVAOEI) 
fk gorilla 

PALAEOPITHicUS 
(India; Middle 
Pliocene ) 



PROPLIOPITH&CUSf 
(Egypt; Lowe] 
oligocene ) 



•V* 



too' 



rfp 



fil 



^°- 

•PARAPITHE , CU£ 
(Egypt; Lower 
oligocene) 






£ 



CE^IDAE 
,. squirrel monkey 
spider monkey 
woolly monkey 
night ape 
capuchin 
howler 
saki 

CALLITRl!CHIDAE 
marmoset 
tamarin 



COLOBINAE 
9 ^ proboscis monkey 
sacred monkey 
guereza 

CERCOPITHECINAE 
(LASIOPYGrNAE) 
green monkey 
Barbary ape 
black ape 
baboon 
grivet 



TARSIIDAE 
tarsier 



DAUBEKTCNIIDAE 
aye -aye 



anaptomo'rphidae 

(ext.) |S 

NOTHARCTIDAE 
lext. ) 



DAPI 



ADAPIDAE 
(ext. ) 



LEMURipAE 
(NYCTICEBIDAEV 
bush baby 

loris 

indrl 



-Primate £- 



INSECTIVORA 



Diagram 41. PRIMATES (Firsts). The Primates are first if one 
begins at the top, as was formerly the custom, but last if one begins at 
the bottom. 

The Primates include man and the apes, monkeys,* and lemurs. 

Homo sapiens, the present species of man, is probably the only species 
that has ever been intellectual enough to produce philosophers. 

It is doubtful whether Neanderthal man and Piltdown man were direct 
descendants of Heidelberg man. Perhaps they are offshoots from a point 
on the line nearer to Pithecanthropus. 

There is no primate now living that can be regarded as in the direct 
line of human descent. Dryopithecus, Propliopithecus, Parapithecus, and 
the Notharctidae are all extinct. 

The Java man was so near the border line between man and the apes 
that his classification is doubtful, though the tendency is to place him on 
the human side. 

Hesperopithecus, of which only two teeth have been discovered, is still 
more uncertain, but the name signifies "western ape." He may have been 
a "Hesperanthropus" (western man). 
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Man was differentiated from the apes in the Pliocene, or possibly as 
early as the Miocene, period. 

While the apes and men together constitute the group Acerci (without 
tails), tailed apes and even tailed men have appeared as reversions to the 
ancestral type. The human body is full of proofs that it was derived from 
lower forms of life. As the baby ape is carried about on its mother's 
back, clinging tightly to her hair, so the human baby, inheriting that pow- 
erful but now useless grip, can support its own weight from its hands, 
and still loves to pull its mother's hair and its father's whiskers. 

As mother love grew stronger, prompting tenderer care of the child, 
the child grew more helpless and the period of infancy was prolonged. 
Far from being a detriment, however, this long period of infancy laid the 
foundation for that intellectual development which finally lifted man 
above the apes. ' Surely love is the greatest thing in the world! 

Such a view of the origin of man, founded as it is upon the facts of 
science, adds to his dignity and suggests untold future possibilities. 
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